Using GIS to Analyze Historical
Flood Fatality Patterns

WV GeoCon 2026
West Virginia GIS Technical Center



Why use GIS?

» Historical flood fatality records
are spatially incomplete

» Fatality locations are dispersed
across archival sources

* GIS enables spatial
reconstruction and pattern
analysis

» Supports flood mitigation and
hazard planning
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Data Sources

Historical newspapers

WYV Culture Center

FEMA

NOAA rainfall / flood records
USGS

NID (National Inventory of Dams)




Historical Records
Data Extraction & Validation
Geocoding Historical Fatalities

GIS Database Development

Spatial Analysis

Geospatial Products
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Flood Source =
Elk Two-Mile Creek
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Elk Two-Mile Creek
Elk Two-Mile Creek
NONE
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Magazine Branch
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Cause of Death =
House Swept Away - Drowned
House Swept Away - Drowned
House Swept Away - Drowned
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House Swept Away - Drowned
House Swept Away - Drowned
Vehicular - Drowning
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Geocoding Historical Fatalities

* Locations reconstructed from
historical newspaper descriptions

» Historical place names and roadway
changes complicated geolocation

» GIS aligned archival references with
modern spatial datasets




e
Spatial Analysis

*Overlay with FEMA flood zones
*Stream / roadway analysis
*\Watershed integration
«Comparison with post-flood ~ SI——
mitigation structure locations

Riverview
Watershed
(0.67 mi?)
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Year* Month Gender County Community Flood Source Mitigation FEMA Flood Zone Flood Type

Ha%.(':lock

2016 June Male Greenbrier Caldwell Howard Creek Stream Gauge Zone AE Summer Thundersto

Br Oke 2016 June Male Greenbrier White Sulphur Springs  Howard Creek Stream Gauge Zone AE(Floodway) Summer Thundersto
June Female 3 Greenbrier White Sulphur Springs | Howard Creek Stream Gauge Zone AE(Floodway) Summer Thundersto

June Male Greenbrier White Sulphur Springs  Howard Creek Stream Gauge Zone AE(Floodway) Summer Thundersto

June Female Greenbrier White Sulphur Springs | Howard Creek Stream Gauge Zone AE(Floodway) Summer Thundersto

June Female Greenbrier White Sulphur Springs  Howard Creek Stream Gauge Zone AE(Floodway) Summer Thundersto
August Male Raleigh Whitesville Toms Branch NONE Summer Thundersto
June Male Greenbrier Rainelle Sewell Creek Stream Gauge Summer Thundersto
June Female Greenbrier Neola Anthony Creek Stream Gauge Summer Thundersto
June Female Greenbrier Neola Anthony Creek Stream Gauge Summer Thundersto
June Female Greenbrier Rupert Big Clear Creek NONE Summer Thundersto
June Female Greenbrier Rupert Big Clear Creek NONE Summer Thundersto
June Male 70 Greenbrier Rupert Big Clear Creek NONE Zi Summer Thundersto
August Male Unknown Boone Ferndale (Garrison) Seng Creek NONE Summer Thundersto
August Female Unknown Boone Ferndale (Garrison) Seng Creek NONE Advisory A Summer Thundersto
August Male Unknown Boone Ferndale (Garrison) Seng Creek NONE Advisory A Summer Thundersto
August Female Unknown Boone Ferndale (Garrison) Seng Creek NONE Advisory A Summer Thundersto
August Unknown Unknown Boone Ferndale (Garrison} Seng Creek NONE Advisory A Summer Thundersto
August Unknown Unknown Boone Ferndale (Garrison) Seng Creek NONE Advisory A Summer Thundersto
August Male Unknown Boone Ferndale (Garrison} Seng Creek NONE Advisory A Summer Thundersto
6 | August Unknown Unknown Boone Ferndale (Garrison) Seng Creek NONE Advisory A Summer Thundersto
August Unknown Unknown Boone Ferndale (Garrison) Seng Creek NONE Advisory A Summer Thundersto
6 | August Unknown Unknown Boone Ferndale (Garrison} Seng Creek NONE Advisory A Summer Thundersto
August Unknown Unknown Boone Ferndale (Garrison) Seng Creek NONE Advisory A Summer Thundersto

August Female Unknown Boone Ferndale (Garrison) Seng Creek NONE Advisory A Summer Thundersto




Spatial Findings

« Fatalities clustered in narrow
valleys

« Several fatalities occurred outside
modern FEMA flood zones

- Many deaths occurred near stream
crossings and transportation
corridors

- Majority of fatalities were part of
mass casualty events




Geospatial Deliverables




Dashboards

WV Flood Fatality and Mitigation Research Dashboard By County
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https://www.arcgis.com/apps/dashboards/4dd18e480879496786c195f11a28d164

Story Map

The 12 Deadliest Flood Events in West Virginia History

Overall Findings Great Virginia Flood of 1870 Ohio River Floods of 1888 The Great Flood of 1889 Goodwill Flood of 1901 Cabin Creek Flood of 1916 —

Flooding has shaped the history of West Virginia, leaving behind stories of devastation, loss, and
resilience. Across the state, floods have claimed hundreds of lives, often striking with little
warning and completely overwhelming communities. This research documents 488 flood
fatalities from 12 major disasters, mapping where they occurred, who was most affected, and
what factors contributed to the loss of life. By examining these tragedies, we can better
understand the patterns of flood-related deaths, the effectiveness of mitigation efforts, and the

ongoing risks faced by West Virginians.



https://storymaps.arcgis.com/stories/94fe4183afe348c8a7723d46617802dc
https://storymaps.arcgis.com/stories/94fe4183afe348c8a7723d46617802dc

Limitations

 Historical newspaper accounts often
contained vague or inconsistent location
descriptions

» Geocoding accuracy was limited by
changing place names, road networks,
and landscape features
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Future GIS Applications

* Predictive modeling of future flood fatality risk
- Expansion into real-time hazard and evacuation planning
-Machine learning approaches for vulnerability predictions

-Integration of LIDAR and high-resolution terrain analysis




Thank you!

Whitney Belcher — whitney.belcher@mail.wvu.edu

wvgis.wvu.edu

| b West Virginia GIS

~GISTCc Technical Center




